Soluble cell adhesion molecule L1-Fc promotes locomotor recovery in rats after spinal cord injury.
Previous studies suggest that the cell adhesion molecule L1 promotes neurite growth by neutralizing white matter associated inhibitors of axonal growth. We made a soluble chimeric dimer by linking mouse L1 to human Fc. This L1-Fc construct (40 microg/mL) markedly facilitated neurite outgrowth, as well as neuronal adhesion to white matter on frozen sections of spinal cord. We applied L1-Fc intrathecally (200 microg/mL at 0.5 microL/h) to rat spinal cords for 2 weeks after a 25-mm weight drop contusion of the T13 spinal cord. Initial experiments indicated that L1-Fc is present in the spinal cord after 2 weeks of intrathecal infusion and significantly improved locomotor recovery by 6-12 weeks after injury. We then randomized 45 rats to intrathecal infusion of L1-Fc (L1), phosphate-buffered saline controls (PBS), and a mouse monoclonal IgM antibody (M1). By 12 weeks after injury, L1-treated rats recovered significantly (p < 0.005) better locomotor function (BBB score 10.57 +/- 0.25, n = 14) than PBS-treated rats (BBB score 9.00 +/- 0.33, n = 14) or M1-treated (BBB score 8.71 +/- 0.16, n = 14). Only two rats of 22 treated with saline recovered weight-supported ambulation. Of 20 L1-Fc-treated rats, however, 18 recovered weight-supported walking by 12 weeks. The L1-Fc-treated rats also showed more consistent hindlimb contact placing than saline controls. We injected biotinylated dextran amine (BDA) into the motor cortices of 14 rats treated with L1-Fc to label corticospinal axons, comparing these with 13 rats treated with saline. In saline-treated rats, BDA-labeled corticospinal axons often grew up to the impact edge and occasionally into the impact site. L1-treated rats showed longer corticospinal tract growth at the injury site. Three rats had BDA-labeled axons that extended beyond the impact center. One L1-Fc-treated rat showed axonal extension and synapse formation in cord distal to the injury. These results indicate that soluble L1-Fc promotes axonal growth and functional recovery after spinal cord injury. However, the limited corticospinal tract growth across the injury site cannot account for the observed locomotor recovery. Thus, L1 may be stimulating growth of other motor tracts or protecting axons and neurons. More studies are required to elucidate the mechanisms of L1-Fc-induced locomotor recovery.